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STORAGE OF OIL AND THE LIKE 

IMalcom P. McLean, Mobile, Ala., and Robert H. Macy, 
Paseagoula, Miss, assignors to McLean Industries Inc., 
Mobile, Ala., a corporation of Delaware 

Filed Feb. 7, 1957, Ser. No. 638,771’ - 

5 Claims. (Cl. 175-8) 

The present invention relates to offshore recovery of 
?uid minerals, particularly liquids such as petroleum, and 
its principal objects are to provide new and improved 
apparatus and methods for drilling subaqueous wells, 
recovering fluid deposits therefrom, and handling the 
recovered ?uids through operations including storage on 
the site of recovery whenever necessary for improved 
economy and ef?ciency in movement to ultimate desti 
nation. - 

More particularly the invention provides mobile oil 
well drilling apparatus for marine use capable of being 
readily and relatively inexpensively ?oated and moved to 
a desired location and there lowered to stable rest on the 
?oor or bottom of the body of water for prospecting 
and/or drilling and pumping operations throughout any 
desired period of time, followed by withdrawal of the 
customarily removable drilling and well structure and 
?otation and movement of the apparatus to a new 
location. ' . 

Another object is to provide submerged on-the-site 
storage for recovered liquids, such as oil, so as to eiiect 
economies in reduction of the standby time of tankers 
calling to remove the same. . 

A related object is to provide a novel relationship of 
ballast and storage tank means in apparatus of the type 
indicated so that the equipment may be initially lowered 
by admission of ballast such as water and may thereafter 
be maintained in lowered position by replacement of the 
ballast by recovered liquid, suc-h'as oil, kept in storage 
in the tank means. 
A further object is to effect economies in the provision 

of equipment of the type indicated by utilizing pre-built 
hulls, such as particularly the bulls of Liberty ships which 
may at relatively low cost be suitably converted to serve 
as the ?otation and submerging elements or" the apparatus. 

General objects are concerned with increasing the sta 
bility of the mobile equipment when submerged so that 
the elevated deck will be maintained entirely motionless, 
notwithstanding heavy seas, tidal and current movements, 
wind and the like, with the result that connections be 
tween the deck and the subaqueous and subterranean de 
posits, such as well drilling means, well casings and pump 
ing means, will be maintained as intact and operative as 
if they were mounted on permanently installed equipment 
secured to ?xed foundations. 

Incidental objects are concerned with increasing the 
?exibility of the equipment, as by mounting the drilling 
and pumping apparatus for limited movement on the 
deck of the structure so that a plurality of wells may be 
successively drilled and exhausted while the structure 
remains ?xed in lowered position, without requiring 
?otation and removal, and by arranging the structure as a 
whole for limited bodily movement without requiring 
full surfacing of'the submerged portions, and with gen 
erally simplifying the construction, reducing manufactur 
ing and operating costs, and enhancing the efficiency of 
operation of equipment of the type indicated. 

Other objects and advantages will be evident to those 
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2, 
skilled in the art from a consideration of the presently 
preferred embodiments of the invention, which are illus 
trated in the accompanying drawings, in which 

Figure l is a side elevational view of a complete em 
bodiment of the invention shown in lowered, operative 
position, with the supporting hull structures submerged 
and resting on the ?oor of a body of water; 

Fig. 2 is a similar View, on a relatively reduced scale, 
showing the structure a?oat but anchored in position for 
lowering; 

Fig. 3 is a bow and elevational View of the structure 
shown in Fig. 2; - 

Fig. 4 is a side elevational view of the structure shown 
in Fig. 2 lowered in operative position; 

Fig. 5 is a bow end elevational view, like that of Fig. 3, 
but showing the structure lowered in operative position; 

Fig. 6 is a bow end elevational view, on an enlarged 
scale, of the structure shown in Fig. 5, again shown in 
lowered operative position; 

Fig. 7 is a detail sectional view through a bilge of one 
of the hulls, shown on an enlarged scale; 

Fig. 8 is a horizontal sectional view, showing the hull 
top decks in plan, taken on the line 8—8of Fig. 1; 

Fig. 9 is a vertical sectional view taken on the line 
9——9 of Fig. 8; 

Fig. 10 is a top plan View of the platform deck; 
Fig. 11 is a detail vertical sectional view taken on the 

line 11—11 of Fig. 10; . 
Fig. 12 is a detail vertical sectional view of a modi 

?cation; 
Fig. 13 is a bow end elevational view of a further 

modi?ed form of construction; and 
Fig. 14 is a horizontal sectional view taken on the line 

14—14 of Fig. 13. 
For clarity of illustration certain details of construc 

. tion have been omitted from some of the ?gures, as will 

50 

60 

70 

be evident from a comparison of Figs. 1 and 4, for 
example. 

It is to be understood that these ?gures, and the fol 
lowing description of them, are given merely by way of 
exempli?cation of the inventive principles and not by way 
of limitation to the particular structural parts, features or 
method steps peculiar to them, since it is not necessary 
that all such parts, features or steps be used conjointly or 
in the particular form here disclosed except as required 
by the broader of the appended claims which de?ne the 
scope and purview of the invention. 
As shown in the drawings, and referring ?rst to the 

form of the invention depicted in Figs. 1-11, the inven 
tion comprises essentially a pair of separate hulls, rigidly 
secured together in laterally spaced parallelism and sup 
porting a plurality of columns which in turn support an 
elevated platform deck on which is mounted appropriate 
equipment for drilling, pumping, and otherwise operating 
in connection with the recovery, of subaqueous liquid 
deposits such as offshore petroleum, with tank means 
provided in the hulls and/or in the columns for alter 
natively buoying thestructure into ?oating condition for 
movement to a new location or sinking it so that the bulls 
rest ?xedly on the bottom of the body of water, and 
preferably also with provision for storing recovered pe 
troleum or the like in said‘tank means._ 

In these drawings, the reference numeral 1 designates 
generally each one of a pair of bulls which, preferably 
for considerations of convenience, et?ciency and economy, 
may be the modi?ed or converted hulls of Liberty ships 
the dimensions of which (stated here, like all dimensions 
and proportions‘, purely to exemplify a particular opera‘ 
tive embodiment of the invention and with no intention 
of limitation) are approximately 441 feet in length, 56 
feet in beam, and 37 feet in depth fromv deck to keel. 
These hulls converted as hereinafter explained, are rig~ 
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idly connected zit-substantially their deck level by cross 
beaming generally designated 2, including directly trans 
verse girders 3 and diagonals 4 in suf?cient number and 
of adequate depth and strength to join the hulls, at a 
suggested spacing of some 90 feet, into a rigid assembly. 
The hull assembly supports an elevated, generally rec 

tangular platform deck 5, whose dimensions in the em 
bodiment now being described may be some 310 feet in 
length and 190 feet in width ?xed at a height of approxi 
mately 150 feet above the plane of the bottoms of the 
hulls. The support is provided by means of a plurality 
of column members including, in the present example, 
four main columns 6 and a larger number of supple 
mental or auxiliary columns 7 upstanding from each 
hull. 
The platform deck comprises a rigid slab made en 

tirely or principally of metallic beam joist members and 
suitable flooring elements, in general like the deck of a 
merchant ship, so that it is extremely rigid and strong, 
and thus it cooperates with the cross beaming 2, and with 
diagonal braces 8 (see Figs. 3 and 5) to join the hulls 
and deck into a remarkably rigid assembly. This we 
regard as an important feature of the invention. 
The main columns 6 are of special construction which 

will now be described. Each of them is made of heavy 
gauge steel plate and is hollow, open at the bottom, and 
internally braced as best shown in Fig. 8.' Each column 
is of stepped construction, comprising preferably three 
superposed cylindrical sections of decreasing diameter 
from bottom to top. In the illustrated embodiment of 
he invention the lowermost section 19 is 24 feet in out 
side diameter, the intermediate section 11 is 15 feet, and 
the uppermost section 12 is 8 feet. The axial length 
of the columns is such as to mount the platform deck 5 
about 150 feet above the plane of the hull bottoms, as 
has been stated hereinabove. 

Each of the columns 6 is based on a non-watertight 
second deck 14 of stout, heavily braced and strongly 
supported construction, below the top deck .15, which 
is watertight. These may be the original ?rst and sec 
ond decks of the-Liberty ships, suitably converted as by 
removing all superstructure from the ?rst deck, closing 
all batches and other openings therein, reinforcing the 
second deck, etc. The second deck 14 supports also the 
auxiliary columns 7, which are of 6 feet outside diam 
eter, and the diagonal supports 8, which are of 4 feet 
outside diameter may be mounted on the girders 3, as 
shown in Figs. 6 and 8. 
As best shown in Fig. 9, the bulls are strengthened, 

rigidi?ed and Weighted by concrete ?lls 17 in the double 
bottoms and 18 and 19 in the stern and bow compart 
ments respectively. As is also shown in this ?gure, each 
hull is subdivided by watertight bulkheads 20 into a plu— 
rality of tanks 22. These tanks are watertight, each of 
them being de?ned by the hull bottom, the watertight 
top deck 15, and a pair of watertight bulkheads 26 ex 
tending the full height of the top deck above the bot 
tom. These tanks, in combination with the hollow col 
umns 6 which are in communication with them, consti 
tute the tank means or reservoirs‘ for holding alterna 
tively ballast or stored liquid minerals (hereinafter called 
oil because petroleum is the principal liquid with which 
it is proposed to use the invention) and for containing air 
in ‘displacement of the ballast or oil when the apparatus 
is to be ?oated. 
The ballast that is used is water taken from the body 

of water surrounding the apparatus. Because most op 
erations contempltaed for the apparatus will be con 
ducted over the Continental Shelf, off the ocean or gulf 
coasts of the United States, the ballast will in most 
cases be sea water and may be so designated in this de 
scription. The sea water and oil are supplied to and 
pumped from the tank means by equipment that will be 
explained hereinafter following a, description of the plat 
form, deck apparatus, 
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On the platform deck are built a number of housing 

structures appropriate for the conduct of oil well drilling 
and pumping operations and for accommodating a full 
complement of operating personnel. Such buildings may 
comprise crew quarters such as a bunk house and mess 
ball, as well as a generator room, mud pump room, dry 
mud house, machine shop, tool shack, etc., etc., all of 
which are represented on the drawings by the several 
buiidings designated 25. 

Also on the platform deck are mounted well drilling 
apparatus and appurtenances such as a mast, derrick, 
draw works, pipe racks, etc., most of which are of con 
veutional construction and hence require no speci?c de 
scription. However, some of the details of the arrange 
ment for mounting the drilling equipment, and particu 
larly the means for rendering it suf?ciently ?exible and 
adaptable to movement through a range of locations for 
drilling different wells without moving the apparatus as 
a whole, are novel and important and accordingly will 
now be described. . 

A derrick 30 is mounted on the platform deck, prefer 
ably one at each end of the deck so that wells may be 
drilled and oil pumped therefrom at locations spaced 
apart longitudinally of the structure by distances of the 
order of 300 feet‘ or more without moving the structure. 
The derrick assemblies are identical, so that a description 
of one of them will sul?ce for both. Each comprises 
a mast member 31 which is best arranged for retraction 
to a shipped or downfolded position shown in broken 
lines in Fig. 1 by hinging its bottom to a base 32 and 
providing a telescopic brace structure 33 aifording support 
for the elevated position. 
The base 32 includes a bed 34 which is mounted on 

a substructure 35 in the form of a carriage that is mov 
able transversely of the deck on ways ‘37, as by ?anged 
wheels journaled on the carriage and engaged with rails 
extending across the deck. The base bed is skid mounted 
on the carriage so as to be capable of fore and aft move 
ment through some 10 feet, more or less, across a trans 
verse opening 38 in the deck, by actuation of a hy 
draulic jack 40 that is movable along a guide rail 4} 
as the substructure 35 moves along'the ways 37, as by 
pull cables 42 operated by winches 43. The range of 
movement of the derrick across the deck is thus limited 
only by the length of the ways 37, and it is possible to 
arrange the structure for positioning the derrick at sub 
stantially any location across the whole width of the 
deck. Of course vertical drilling is not possible when 
the derrick is positioned directly over one of the hulls 
1, but it has been found that with a lateral travel of 164 
feet, which has been incorporated in the speci?c em 
bodiment of the invention that is the subject of the pres 
ent description, it is possible for each derrick rig to drill 
through the opening 38 about 22 holes at an eight foot 
spacing, with an additional 21 holes drilled by retracting 
the substructure, for a total of about 86 wells for the two 
derricks without moving the structure as awhole to a 
new location. 
The speci?c drilling, casing and pumping means, draw 

works, ‘and most of the other equipment and apparatus 
can all be conventional and need not be described, either 
in respect of structure or mode of operation. However. 
the invention includes certain novel structure and process 
operations relating to the handling of oil pumped from 
the wells, and these will be described. First, however, 
it seems appropriate to explain the ballasting and related 
equipment and operation by which the structure is sub 
merged to well drilling position. 

With all of the tank means, or enough of them, suff 
ciently empty to provide adequate buoyancy, the struc— 
ture ?oats and can be towed to a desired location. The 
tanks are then ?ooded suf?ciently to cause the hulls to 
sink below the water surface 49 until they rest on the 
bottom 50 of the body of, water, e.g., the ocean ?oor. 
Flooding is. accomplishedbya novel arrangement of deck 
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pumps and piping, involving no seat chests, submerged 
pumps, reach rods, power operated valves or the like. 
‘The system includes a plurality of water supply pipes 
52 positioned between the hulls 1, with their intake ends 
53 well below the light waterline of the hulls and well 
above the bottoms thereof, containing deep well type 
pumps operated by motors 54 on the platform deck 5. 
A line of deep well type pumps that are entirely adequate 
and satisfactory for this use is manufactured and sold by 
Byron Jackson (30., of Los Angeles 54, California. The 
structure and principles of operation of these pumps are 
well known, being shown in such patents, for example, 
as No. 986,827, issued March 14, 1911, to Franklin H. 
Jackson, No. 1,149,633, issued August 10, 1915, to Mat 
thew T. Chapman et al., and No. 1,301,597, issued April 
22, 1919, to Albert C. Paulsmeier. The arrangement is 
such that water can be pumped up the water supply 
pipes 52 from their inlets 53 between the hulls 1 by the 
deep well type pumps in the pipes operated by the motors 
54 and distributed by deck piping 55 through valves 56 
to water‘ delivery pipes 57 extending down substantially 
the full length of certain of the auxiliary columns 7, a pipe 
57 being provided in at least one of the columns 7 com 
municating with each of the tanks 22. An acceptable 
arrangement will be clear from a comparison of Figs. 
8 and 9, considered with Fig. 10, from which it will 
be evident that sea water, for example, may be delivered‘ 
selectively to the lower zone of any of the tanks 22 by 
proper operation of the motors 54 and valves 56. With 
the tanks 22 su?‘iciently ?ooded, the hulls sink and come 
to rest on the bottom 50 of the body of water, settling 
with more or less pressure depending on the total weight 
of the ballasted apparatus. 

In this connection it may be mentioned that additional 
assurance of stable positioning of the structure on the 
bottom may be provided by equipping the hulls with 
scour coamings 6i) outwardly and downwardly directed 
from the bilges, and additionally by anchors 61 on lines 
62 controlled by winches 63 at the four corners of the 
platform deck 5. As best shown in Fig. 7, the scour 
coaming may be made of heavy plate reinforced by 
gussets 64 and welded to the hull plate. 
As best shown in Fig. 11, water ballast is pumped out 

of the tanks 22 through exhaust pipes 65 extending down 
into each of the tanks to substantially the bottom thereof 
and rising through the variousv columns 6 to the platform 
deck 5. A convenient arrangement for the upper ends 
of the pipes 65 in connection with one of the columns 6 
is shown in Fig. 11. In each case, as there shown, 
the upper end portion of the pipe 65 contains a deep 
well type pump which is driven by a motor 66 on the 
deck. A short distance below the deck the pipe 65 is 
provided with a branch 67 controlled by a valve 68 
operated by an actuating rod 69 so that the position of 
the valve 68 will determine whether the liquid contents 
of the tank 22 at the bottom of the column will be dis 
charged through the branch 67 and thus dumped or will 
be lifted to the deck and discharged through the short 
horizontal outlet pipe 7%} which is mounted on the deck. 
As will be explained hereinafter, ballast water will be 
dumped through the branch 67 when the tanks are to 
be emptied and the submerged apparatus is to be re— 
?oated, or when the ballasted tanks are to be emptied 
of their water to make room for oil to be stored. Alter 
natively, the pump can be operated to lift oil and dis 
charge it through the branch 74} when the tank 22 is full 
of oil and is to be emptied in order to ?oat the apparatus, 
in which case the stored. oil will be delivered, as to a 
tanker whose holds can be supplied by ?exible conduits 

. connected by suitable couplings to the ends of the 
branches 70 of the several pipes 65.‘ 
As is best shown in Fig. 11, the uppermost end of 

each of the columns 6, comprising the smallest diameter 
‘section 12 thereof, affords strong structural support for 
the platform deck 5 and communication through the 
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deck is provided by a short pipe 71, amounting virtuall‘ 
to a nipple just long enough to extend down through 
the deck, where it terminates in a wide open end, inside 
the column 6. Each of these pipes 71 is valved at 72 
on the deck and is there elbowed into a horizontal nipple 
73 which may be of the same diameter as the outlets 70. 
Like the outlets 70, the nipples 73 are at times used to 
deliver oil, and to that end they are, like the outlets 7t), 
terminally threaded or equipped with unions or other 
means for coupling hoses or equivalent ?exible conduits 
for conveying oil to the hold of a tanker, to a shore 
pipeline, or for other disposition as may be desired. At 
other times the nipples 73 will be coupled to the delivery 
conduits from the oil well pumps, so that oil being re 
covered from the wells will be discharged through the 
pipes 71. into the upper ends of the columns 6 and thence 
into the tanks 22, to ?ll those tanks from the bottom 
or to be added in ?oating relation to any water that may 
be in them. 

In operation the apparatus is ?oated by the buoyancy 
of its empty tanks and columns and is towed to a loca 
tion where a submarine well can be drilled by the equip 
ment carried by the rig at either end of the platform deck 
when set at any position along the ways 37. Thus lo 
cated, the hulls are submerged by operating the pump 
motors 54 to draw sea water up the supply pipes 52 
and discharge it through the delivery pipes 57 into the 
bottoms of the tanks 22 so as to ?ood as many of the 
tanks as may be desired or required. At this point it 
is worth'noting that it is recommended that all the tanks 
22 be ballasted to capacity when the structure is fully 
submerged, thus minimizing the hydrostatic head differ 
ential. In actual practice those tanks which are first to 
be ?ooded become full at about the time the hulls are 
awash and the head in these tanks is equalized. Con 
sequently very little reinforcement is required in these 
tanks—the tanks which are ?rst to be ?ooded. The tanks 
that are ?ooded after the hulls are submerged require 
good reinforcement, the details of which are not shown 
in the drawings but which can be easily provided in the 
form of struts, gussets, concrete lining, etc., as will be 
understood. 

With the hulls submerged and the scour coamings 60 
embedded in the bottom 50, the anchors 61 may be em 
ployed further to ?x and hold the position of the ap 
paratus. Either or both of the rigs may then be op 
erated in the usual manner, after setting the carriage 
substructure 35 and/or bed 34 of its base in desired po 
sition along the ways 37 and with appropriate fore and 
aft adjustment. Drilling and subsequent pumping op 
erations are conducted in the customary way as is well 
understood by operators of permanently installed, ?xed ' 
offshore structures. However, in the preferred method 
or process practiced in the use of the present invention, , 
the lines delivering oil recovered from the wells are con 
nected to the nipples 73 (Figs. 10 and 11) so that the 
oil is pumped through the pipes 71- into the tanks 22 for 
storage, displacing the water ballast therein, which is 
simultaneously removed through the pipes 65, 67, and 
functioning itself as ballast, being kept in the tanks and 
columns until it becomes convenient to remove it, as 
by pumping it into the holds of a tanker. This oil 
storage feature of the invention we regard as important 
because it greatly reduces the tanker standby time from 
that which is required when storage is not provided and 
the oil must be pumped directly from the well to the 
tanker. With the new method, the oil is stored as rapid 
ly or as slowly as it is recovered from the wells, with 
out requiring any tanker to be present. Then, when 
the ‘tanks contain enough oil to ?ll a tanker, no more 
than a very short period of time is necessary to force oil 
simultaneously through several or all of the discharge 
nipples 73 and the ?exible conduits coupled thereto for 
delivery into the tanker holds. ' 
At the same time that oil is thus being delivered from 
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a. tank, water ballast of equal volume and of slightly 
greater weight will be supplied to the same tank by 
the pipe 57, thus maintaining approximately constant 
the total weight of the apparatus and its stability on the 
bottom 50. An important feature of the invention, con 
sidered as a process or method, is the step of replac 
ing oil pumped from storage with water taken in as 
ballast, particularly replacement in the same tank or 
tank means (the tank proper and the communicating 
column 6 and/or 7, considered as a unitary reservoir), 
because in this way a submerged tank means may be 
kept at all times ?lled with liquid (oil or water or oil 
and water), thus maintaining the hydrostatic head sub 
stantially constant and minimizing the need for heavy re 
inforcement, bracing, concrete lining and the like. We 
regard this as an especially advantageous feature of the 
invention. 

It will be understood that when all the wells within 
the range of movement of the two rigs have been drilled 
and all the oil pumped therefrom into the tanks and 
thence discharged to tankers or otherwise, the appara 
tus may be ?oated by emptying the tanks 22 or sufh 
cient of them to buoy the hulls until they are awash or 
otherwise in ?oating condition, whereupon the appara 
tus may be towed any distance to a new location for rep 
etition of the operation. The tanks that are first emptied 
in this re-?oating operation should be made structural 
ly strong by more liberal application of bracing, con 
crete lining, etc., than'is required of the tanks that can 
be kept continuously ?ooded, as has been explained. 

If movement of the re~floated apparatus through some 
relatively short distance only is desired, for drilling a 
new Well pattern just a few feet from the ?rst one, it 
will be found sufficient to pump out just enough ballast 
to raise the hulls a few feet off the bottom, followed 
by shifting by means of the anchor winches 63. For 
this purpose the anchor lines 62 may be passed through 
sheaves 75 mounted on the bow and stern of each of 
the hulls 1 so that the anchors 61 may be heaved late 
,erally some distance with the aid of deck booms (not 
shown), or even aft or forward, and a pull having a 
strong horizontal component effected by operating ‘the 
winches 63 to move theapparatus in the desired direc 
tion through the water. This arrangement of the an 
chor lines is shown in Figs. 1 and 6. In Figs. 2 and 3 
the lines are shown free of the sheaves, being there used 
simply to augment the hold of the apparatus on the bot 
tom 59. This limited mobility of the apparatus with 
out fully ?oating it renders it unnecessary to mount 
more than two drilling rigs on the platform since the rig 
at one or the other end can be positionedpby proper 

. manipulation of the anchor winches to cause turning of 
the apparatus, over a location that would underlie any 
rig that might have been positioned on either of the 
sides of the platform deck. 

, Certain ‘other features of the apparatus and method 
comprising the invention are regarded as noteworthy 
and will now be briefly discussed. 

Designing the columns 6 in the form of hollow sec 
tions of different diameters, with the section of greatest 
‘diameter at the bottom and that of smallest diameter at 
the top, increases the storage capacity of the tanks 22 
because oil can be pumped into the tanks to ?ll them 
and then can be continued to be supplied until the col 
umns also are full. The stepped character of the col~ 
umns not only increases the capacity of the lower por 
tion of each column over that of a column of uniform 
Smaller diameter, but it appreciably reduces the wave 
resistance, i.e,, the surface area of the columns exposed 
to wave action, which of course is greatest near the wa 
ter surface. Contributing also to the resulting increase 
in stability is the lowering of the center of gravity by 
concentrating the major portion of the weight of the 
columns in ‘their lower portions. 

Moreover, large diameter columns, representing in 

10 

15 

3O 

35 

40 

60 

70 

75 

8 
toto a quite~ appreciable portion of the displacement of 
the entire apparatus, constitute a natural hydrostatic 
brake to prevent an excesively rapid rate of ascent in 
cases when, in the operation of raising the apparatus by 
emptying the tanks, the hulls suddenly break loose from 
a stuck condition in a muddy bottom. In such upward 
movement the displacement diminishes rapidly because 
of the large column diameters that rise from the water, 
so that weight and displacement quickly become equal 
and ascent ceases. 
The stabilizing effect of large diameter columns on 

spacedhulls, i.e., hulls located remote from the center 
line, is greater than that of small diameter columns for 
the following reason also: 
The principal criterion of stability, once the bulls 

become awash, is the moment of inertia of the columns, 
which is measured almost entirely by the cross-sectional 
area‘of the columns multiplied by the square of the dis 
tance to the centerline. Since the cross-sectional area 
of the columns increases with the square of the diam~ 
eter, and the moment of inertia increases with the square 
of the distance to the centerline, it follows that a very 
high degree of stability is achieved by large diameter 
columns set back far from the centerline. Hence the 
advantage of the twin, spaced hull construction with its 
large diameter, widely spaced columns. 

Stability of the rig, as measured by metacentric height, 
in a typical embodiment of the present invention for 
various degrees of submergence, i.e., draft, is as follows: 

Condition Metacentrlc 
Height, feet 

Draft, feet 

A?oat 
Awash ______________________________________ __ 

Submerged_____ 
Just of? bottom ______________________________ __ 

10. 1 
40. O 
80. 0 

120. 0 

While of course speci?c-dimensions constitute no part 
of the inventive concepts, and proportions and relative 
values maybe altered considerably without departing 
from the inventive principles, it may be pointed out that 
a structure of the size herein suggested has a total com 
bined tank and column (designated tank means in the 
claims) capacity of 259,900 barrels of oil and imposes a 
load on the-bottom 50 of the body of water of approxi 
mately 315 pounds per square foot, which is well below 
the generally accepted safe limits. 

In this connection, a slight modification of the preferred 
construction hereinabove described may be adopted as 
added insurance against undue settling in soft mud or 
lateral shifting. In this modi?cation, as shown in Fig. 12, 
four of ‘the eight end columns ‘76, corresponding to the 
small diameter columns, 7 of Figs. 1-10, are extended 
through the tanks 22, to the bottoms of the hulls, and are 
open through the bottoms and are provided with retracti 
ble and projectible s uds 7'7, connected by extensions '73 
comprising operating rods projected through the platform 
deck 5 for driving and withdrawal by any suitable power 
means. When driven into otherwise troublesome bottoms 
such spuds are effective so as considerably to increase 
?xation of the structure against undesired movement. 
A further modi?cation is shown by Figs. 13 and 14, in 

which the girder and diagonal type of cross beaming 2 
of Figs. l—l1 is replaced by a pair of longitudinally 
spaced auxiliary tanks Sit. These may be fabricated from 
steel plate, with suitable internal bracing and appropriate 

. connections to the two hulls, to provide all the rigidity of 
the beaming 2 and in addition increase the storage capaci 
ty of the tank means. They may be connected to the 
deck platform by supply and discharge pipes, or they may 
be made communicating with one or another of the 
tanks 22, to be ?lled andrdischarged with such tanks, 
and they may be used for any of the purposes for which 
the tanks 22, columns ,6, etc., are used, i.e., for ballast, 
recovered oil storage, or as reservoirs for operating liquid 
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supplies, such as fuel oil, fresh water, etc. The con 
struction employed in the Figs. 13 and 14 embodiment 
of the invention is otherwise the same as that of Figs. 
1-11, including if desired the spud modi?cation of Fig. 
12. 
While the apparatus has been explained in terms of its 

application to the drilling of oil wells and the recovery of 
petroleum from submarine deposits, it is believed to 
be obvious that the invention is capable of being em 
ployed, without substantial or inventive modi?cation, in 
the recovery of other mineral ?uids, and particularly 
liquids, from other underwater deposits. Among these 
may be mentioned, without limitation, lique?ed sulfur, 
brine, asphaltic hydrocarbons, and gas. The essential 
components of the combinations comprising the apparatus 
and the method of using it are not determined by the 
material recovered but are de?ned by the broader of the 
appended claims, in which, in the interest of brevity, the 
term “oil” is used as a generic designation of all and 
any recoverable liquids on which the apparatus is capable 
of being used. ' 
We claim: 
1. Apparatus for offshore drilling and recovery of oil 

comprising a pair of separate hulls each having tank 
means for containing alternatively water ballast and oil 
in storage including tanks within the hull and a plurality 
of columns mounted on the hull and communicating 
with the tanks, rigid connecting means securing said 
hulls in ?xed laterally spaced relation, a platform sup— 
ported on said columns spanning the plan projection of 
said pair of hulls and surmounting all of said columns 
and cooperating with said rigid connecting means to inte 
grate said apparatus into a rigid assembly, drilling and 
pumping equipment mounted on said platform for re 
covering oil from beneath a body of water surrounding 
the apparatus and raising the same to said platform, 
means for supplying selectively water ballast and said 
oil to each of said tanks including piping and additional 
pumping equipment, said piping and additional pumping 
equipment for each of said tanks comprising a water ele 
vating pipe positioned outside the hulls, a deep Well type 
pump in said water elevating pipe, a water delivery pipe 
connected to said elevating pipe and extending down into 
the bottom of said tank for discharging water into said 
tank to ?ood said tank means and sink said hulls, and 
other pipes extending from the platform into said columns 
including a relatively short oil pipe extending into the 
upper portion only of each of said columns for supplying 
oil thereto and discharging therefrom oil displaced by 
water from the water delivery pipe, and including also 
a relatively long pipe projecting down to substantially 
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the bottom of the tank and containing a deep well type 
pump for withdrawing alternatively water or oil from the 
tank so as fully or partially to empty the tank and ?oat 
the apparatus. 

2. Apparatus as claimed in claim 1 in which the col 
umns into which the relatively short oil pipes ‘and the 
relatively long pipe for withdrawing alternatively water 
or oil extend are substantially circular in cross section 
and are formed of a plurality of superposed concentric 
sections of different diameters, the lower sections being 
of greater diameter than the upper ‘sections, and the 
sections being axially ?xed together. 

3. Apparatus as claimed in claim 1 in which each of 
the columns into which the relatively short oil pipes and 
the relatively long pipe for withdrawing alternatively 
water or oil extend is formed of three cylindrical sec 
tions axially superposed in ?xed relation on one another, 
comprising a lowest section of greatest diameter, an upper 
most section of smallest diameter, and an intermediate 
section of intermediate diameter. 

4. Apparatus for offshore drilling and recovery of oil 
comprising a pair of separate hulls each having tank 
means for water ballast and oil storage including tanks 
Within the hull and a plurality of hollow columns 
mounted on the hull and communicating with the tanks, a 
rigid connection ‘securing said hulls in ?xed laterally 
spaced relation, a platform supported on said columns, 
drilling and pumping equipment mounted on said plat 
form, each of said columns comprising a plurality of 
superposed concentric sections circular in cross section 
and of different diameters, the lower sections being of 
greater diameter than the upper sections and the sections 
of each column being axially ?xed together, and means 
for ?ooding said tank means, including said tanks and 
columns, progressively by ?lling ?rst the tanks and there 
after the larger and ?nally the smaller sections of the 
columns, so as to sink the hulls and columns in a body 
of water. 

5. Apparatus as claimed in claim 4 in which the means 
for ?ooding the tank means comprises piping entering 
the tanks exclusively through the columns. 
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